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Background 
 Allocation is necessary to evaluate a separate product or 
function of: 
 Multifunctional systems 
 Multi-output processes (esp. joint production processes) 
 
 Allocation in LCA literature: 
 Unresolved issue in LCA 
 No unique mathematical solution 
 
 Management accounting (MA) and LCA both recognize the 
problem of allocation: 
 Potential of synergies and need for integration claimed 
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Sources: Heijungs et al. 1998, Reap et 
al. 2008, Weidema 2000, Schmidt 2010 
Research Gap & Contributions 
 Research Gap: 
 Cross-disciplinary and integrative approach  
 including MA and LCA 
 First approach by Frischknecht 2000 
 Consequences of simultaneous allocation of costs and 
environmental impacts?  
 
 Contributions: 
 Opposition and systematization of  
 allocation principles: MA vs. LCA 
 Revelation of manipulation potential 
 Proposal of a framework to restrain manipulation 
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Case Study: 
Combined Heat and Power Plant 
 Outputs 
 Power 
 Heat 
 CO2 
 Input: 
 Natural gas 
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Combined Heat and 
Power Process  
(fixed joint production) 
Natural 
Gas 
1,11 MWh 
0,47 MWh 
0,53 MWh 
230 kg CO2 
52,3 € Power 
Heat 
x1
Joint 
Production 
Process
y1
y2
yn
...
 Several outputs necessarily emerging from one single 
activity/process 
 Fixed joint production: 

𝑦𝑖
𝑦𝑗
= 𝑐𝑜𝑛𝑠𝑡𝑖,𝑗 
 Variable joint production: 

𝑦𝑖
𝑦𝑗
≠ 𝑐𝑜𝑛𝑠𝑡𝑖,𝑗 
 
 
 
What is Joint Production? 
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Outputs 
Input 
Joint Products 
Principal 
Product(s)  
(if intended and 
significant) 
By-Product(s) 
(if not intended) 
Sources: Baumgärtner et al. 2001, 
Oenning 1997 
Power 
Heat 
CO2 
Allocation: 
LCA vs. MA 
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Principle
~ system expansion step 1
= physical causalities step 2
ability to bear =
benefits received =
other =
100%-principle =
full allocation to leading 
principal-product: 100%
principle of 
average
= equal allocation: 50-50%
≠
Principle
principle of cause and effect
Cost Allocation
-
Evironmental Impact Allocation (ISO)
step 3
principle of identity
proportional allocation 
principles
other relationships: 
proportional allocation based 
on physical or monetary 
parameters
lump-sum allocation 
principles
principle of fair allocation - negotiation
 
 
1. System expansion 
 Avoided burdens approach 
2. Physical Causalities 
 Only applicable with flexible 
joint production 
3. Other relatio ships 
 Mass 
 Energy 
 Exergy 
 Market price 
 100 – 0 
 50 – 50 
 Etc. 
 
 
  
Source: Horngren et al. 2009,  
ISO 14044, Riebel 1994 
Allocation: 
LCA vs. MA 
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 Principle of identity 
 Joint rocess results from one 
identical decision, no allocation 
 Principle of cause and effect 
 Only applicable with flexible joint 
production 
 Proportional principles 
 Market price 
 Lump-sums 
 Etc. 
 Principle of fair allocation 
 Negotiation, if multiple actors 
involved 
Source: Horngren et al. 2009,  
ISO 14044, Riebel 1994 
Allocation: 
LCA vs. MA 
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→  Allocation principles from MA and LCA are similar / identical 
Source: Horngren et al. 2009,  
ISO 14044, Riebel 1994 
Allocation Results 
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Costs 
Power Heat 
CO2 
Power 
Heat  100%  0% 
100% 
0% 
0% 
0% 
 100% 
 100% 
 
 Case study:  
 10 allocation methods 
 100 possible 
allocation results 
 ∑ = 𝑛2 
 
 Choice and combination 
of allocation method: 
 Arbitrary choice of 
desired results 
 Potential Manipulation 
Partly Overlapping results 
Why Allocate? 
 LCA: 
 Partitioning of input/output flows between systems 
 
 MA: 
 Measure income and assets 
 Provide information for economic decisions 
 Motivation of managers and employees 
 Justification of costs or reimbursements 
 
 
Allocation of Environmental Impacts and Costs of Joint Production Processes  
Tarek Kasah | Chair of Business Theory 
10 
Source: Horngren et al. 2009,  
ISO 14044, Schaltegger/Zvezdov 2011 
 
Different actors performing monetary and environmental evaluations. 
→ Manipulation potential! 
incentives 
Restrictive Framework for 
Allocation 
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Continuity: 
Identical methods for con-
secutive evaluations over time 
 
Comparability 
- Continuity 
- Uniformity 
- Congruence 
Congruence:  
Identical methods for 
costs and emissions 
Integrated 
approach 
Uniformity: 
Identical methods for similar 
situations or processes 
 
Source: IFRS 2011, GRI 2011,  
ISO 14044 
Existing 
standards 
Restricted Allocation Results 
 Restriction to 10  
 allowed combinations 
 Same allocation 
methods for allocation 
of costs and emissions 
 
 Allocating uniformly and 
continuously 
 Further restriction to 
restrain manipulation  
 
 NO preference of 
allocation procedures 
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Costs 
Power Heat 
CO2 
Power 
Heat  100%  0% 
100% 
0% 
0% 
0% 
 100% 
 100% 
Partly Overlapping results 
Conclusion 
 Widely similar allocation principles in LCA and MA 
 Allocation results of costs and emissions highly dependent on 
choice and combination of allocation methods 
 Allocation results can be subject to manipulations 
 MA provides deeper understanding of allocation 
 Incentives and motivational aspects 
 Manipulations can be restrained 
 Continuity 
 Uniformity Comparability 
 Congruency 
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Thank you for your attention! 
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